P lay, as a central childhood occupation, has often been referred to as an important but elusive construct in occupational therapy and related disciplines (American Occupational Therapy Association, 2008; Herron & Sutton-Smith, 1971; Huizinga, 1950; King et al., 2004; Reilly, 1974) . Occupational therapists often evaluate components of a child's play performance using a variety of data, including observation, interviews, and related assessments (Parham & Fazio, 2008) . A review of the play literature in occupational therapy, however, indicates a scarcity of reliable and valid play measures from the perspective of the child. Self-report assessments with adequate psychometric properties are needed to enable occupational therapy practitioners to develop meaningful goals with clients, document ongoing treatment effectiveness and client-reported outcomes, and contribute to evidence-based practice in our profession (Coster, 2008; Kramer, Kielhofner, & Smith, 2010) .
Difficulty in play performance has been documented for children who have learning, developmental, emotional, and coordination difficulties (Cordier, Bundy, Hocking, & Einfeld, 2010; Muys, Rodger, & Bundy, 2006; Poulsen, Ziviani, Cuskelly, & Smith, 2007; Rogers, Cook, & Meryl, 2005) . Specifically, Poulsen et al. (2007) found that boys ages 10-13 yr with developmental coordination disorder (DCD) were reported to have higher rates of loneliness and lower participation rates in physical activities, whether structured or unstructured, than boys without DCD. Muys et al. (2006) identified play differences in children with autism on two different assessments, and Cordier et al. (2010) found that children with attention deficit hyperactivity disorder scored inconsistently on social play items related to empathy compared with typically developing peers. The need to provide reliable and valid measures of play for the child with learning and developmental disabilities has been supported by the writings of A. Jean Ayres (1980 Ayres ( , 1982 and subsequent occupational therapy researchers (e.g., Parham & Fazio, 2008) .
Understanding the nature of play for school-age children can also increase practitioners' understanding of the importance of this occupation in children's daily activities. Although diversity in the interpretation of play behavior exists historically (Erikson, 1950; Herron & Sutton-Smith, 1971; Reilly, 1974) , the role of play in the school-age child's acquisition of cognitive, physical, and psychosocial skills continues to be an area of interest in occupational therapy (Parham & Fazio, 2008 ). Knowledge regarding the child's perceived play activities and play style would help practitioners understand the areas of play performance in which a child may be experiencing a sense of difficulty or of competence (Florey, 2005; McDonald, 1987) . School-age children typically participate in play activities in a variety of settings (e.g., home, school, community), both alone and with peers. Consequently, primary caregivers may not always be aware of the activities in which the child actually engages or the child's inner motivation and subjective experience during play (Miller & Kuhaneck, 2008) . Person-centered data about the lived experience of children with and without disabilities can also contribute to the occupational science and occupational therapy knowledge base regarding the multifaceted elements of play from the child's perspective.
In the occupational therapy field, published selfreport play and leisure assessments often assess children's play interests and participation levels (Henry, 2000; King et al., 2004; Rosenblum, Sachs, & Schreuer, 2010) but do not provide specific information about play quality, including peer acceptance, cooperation, social participation, and physical coordination. A review of play assessments from occupational therapy and related disciplines indicated that most measures for children rely primarily on observation and ratings of the child's performance during spontaneous play (Kuhaneck, Spitzer, & Miller, 2010; Parham & Fazio, 2008) . Although observation and interviews with caregivers and teachers often are necessary to validate and succinctly describe the play performance of children, self-report inventories can provide valuable insight into the child's perceived style of play. School psychologists often use self-report inventories with sound psychometric properties to obtain information about peer relations and social competence (Ladd, 1999) and about experiences with bullying (Reynolds, 2003) , although not necessarily within the context of play. This article's goal is to describe the instrument development process of the McDonald Play Inventory (MPI), a self-report play inventory, and to examine its internal reliability and validity among both neurotypical children and children with known disabilities. Specifically, the research questions guiding this study are as follows: 1. Can a self-report inventory reliably and validly measure the types and frequencies of play activities and play styles of 7-to 11-yr-old children? 2. Can the proposed inventory discriminate between the play of neurotypical children and children with known or suspected disabilities (i.e., learning disabilities [LD] , autism spectrum disorder [ASD], mild intellectual impairment, Down syndrome)?
Method

Research Design
We used instrument development procedures outlined by Benson and Clark (1982) and Thorndike and ThorndikeChrist (2010) in this research. As part of the institutional review board approval process, the directors of each participating agency reviewed the research proposal. Site administrators gave written approval for the study, and letters of introduction describing the study, along with consent forms, were sent home to all eligible participants.
Instrument
The MPI is a two-part, self-report inventory developed by the principal investigator (Ann E. McDonald) and is a potentially useful clinical assessment that has demonstrated positive initial psychometric properties (McDonald, 1987 (McDonald, , 1992 . Initial research on the reliability and validity of the MPI demonstrated the instrument's ability to discriminate between the play of neurotypical children and of children with known LDs (McDonald, 1987 (McDonald, , 1992 . The play domains or categories measured using this instrument were derived from the play literature and field studies. The first part of the MPI, the McDonald Play Activity Inventory (MPAI), measures the child's perceived frequency of engagement in four mutually exclusive categories (10 activities in each). These categories form the four subscales of the MPAI: (1) Fine Motor (e.g., color pictures, make models, play with LegosÒ, make clay or dough projects), (2) Gross Motor (e.g., practice shooting basketballs, play catch with a ball, play four square, play kickball); (3) Social Group (e.g., play board games with friends, hang out with friends, go to the park with a friend, play pretend games with a friend or family member), and (4) Solitary (e.g., play a game alone, sing by yourself, play with dolls or action figures alone, daydream). The child is asked to read each item and rate how frequently he or she participates in the activity by circling one of five Likert-scale responses (never, about once or twice a year, about once or twice a month, about once or twice a week, or almost every day).
The second part of the MPI, the McDonald Play Style Inventory (MPSI), measures the types and frequencies of play behaviors in four domains: physical coordination, cooperation, peer acceptance, and social participation. The MPSI consists of 24 play behavior items (6 items in each category, with equal numbers of positively and negatively worded items), 12 neutral play activity items, and 4 "lie" or social desirability items. Sample play behavior items in the Physical Coordination subscale include "I can catch balls that are thrown to me" and "I have trouble kicking a ball or jumping rope"; in the Cooperation subscale, "I play by the rules of the game" and "I get into fights easily during a game"; in the Peer Acceptance subscale, "I make friends easily" and "I am teased by other children on the playground"; and in the Social Participation subscale, "I play over at a friend's house" and "I play alone because I am afraid to ask other children to play with me." The Neutral subscale play activities (e.g., "I play ball games") and Lie subscale items (e.g., "I always have fun no matter what I am doing") are included to deter respondents from using the same response set and to assess the influence of a social desirability factor in respondents' responses. The same 5-point Likert scale is used for the response options (never, hardly ever, sometimes, a lot, always). All items for the MPAI and MPSI were written by the principal investigator on the basis of field studies, observation, 1-day diary records, and the relevant play literature. A panel of content experts (i.e., pediatric occupational therapists) placed the items in categories.
The MPAI was designed to yield factual information regarding frequency of participation in an activity, whereas the MPSI was designed to elicit how the child feels, or the affective component. Likert scales are generally selected for the development of affective instruments (Thorndike & Thorndike-Christ, 2010) . The panel of 10 pediatric occupational therapists who served as content experts recommended item revisions reflecting the current types of play activities of children from middle-and uppermiddle-class families residing in Southern California. After obtaining informed consent, the authors administered the MPI to 10 children with and without disabilities and made final revisions to the instrument.
Participant Selection
Children were recruited over the course of a year (2009) (2010) ) from a sample of convenience drawn from a camp, an elementary school, and two private practice clinics in close geographic proximity. Participant criteria included age of 7 to 11 yr, socioeconomic background of middle and upper-middle class, and English as the child's primary language. Children of any ethnicity were eligible to participate. The neurotypical children were identified as being without any known disability by the child's teacher, parent, or camp counselor. Children with known or suspected disabilities (in the absence of a diagnosis) were identified by teacher, occupational therapist, or parent report as having LD according to the accepted definition (Handler & Fierson, 2011) . Children with high-functioning ASD, Down syndrome, and mild intellectual disability (ID) were identified as such by the child's teacher, parent, therapist, or camp counselor. Children with moderate to severe ID were not included in this study because of expected comprehension difficulties with items and response options, as observed during a previous pilot test of the instrument. Children and parents who agreed to be in the study, met participant criteria, and returned the signed consent forms were included in the study.
Data Collection
The two-part revised MPI was administered by the principal investigator (McDonald) at the camp and school sites. Typically, small groups of 2-4 children were administered the survey outdoors in a quiet location or in a classroom setting. Because of the large number of participants at the school site and limited time to collect data, group sizes of up to 40 children were seen during recess or a nonacademic period. Neurotypical children typically asked for assistance to clarify items by raising their hand. Any child who had a suspected or known LD was given extra support in reading test items and answering questions that arose during administration of the inventory. The average time to complete the inventory without assistance was 15 min; with assistance, it was approximately 20-30 min.
The clinic sites were the primary source of participants with known disabilities (ASD, LD, or mild ID). Occupational therapists who worked in each clinic received instruction on how to administer the inventory, and they provided parents of children who met the inclusion criteria with a letter from the principal investigator describing the study. The treating therapist administered the MPI to each child individually in the clinic setting, usually as part of the therapy session or over two consecutive sessions. Individual administration of the MPI allowed for more time to complete the inventory and read items as needed than did administration to groups of children. If a child had a question about a particular item, the therapist assisted in interpreting the item.
Finally, parents who participated in the study received the MPI (hand delivered or mailed home) after the principal investigator received the child's completed survey. The parent version contained the same content as the child version and provided directions to answer the survey from the parents' own perspective on their child's frequency of play activities and style of play. Although it was not always possible to identify which parent completed the inventory, in most cases it was the mother of the participant. Inventories returned were scored in preparation for data analysis.
Data Analyses
Individual item scores were not normally distributed, and correlations were calculated using Spearman correlation. Subscale and total inventory scores, however, did not diverge materially from normal, and thus Pearson correlations and t tests were used in their analyses. Subscale total and subscale intercorrelations were calculated using Pearson correlation. Internal consistency was measured using Cronbach's a. Test-retest reliability was measured using Pearson correlation. Parent-child agreement (concurrent validity) was measured using Pearson correlation, and parent-child differences were assessed using pairedsample t tests. All data were analyzed using SAS System for Windows (Version 9.2, SAS Institute, Cary, NC).
Results
Participants
The study sample consisted of 124 children, including 89 who were neurotypical and 35 who had disabilities (Table  1) . Of the 35 children with disabilities, 17 had known or suspected LD, 13 had high-functioning ASD, 4 had Down syndrome (all of whom had mild ID, and 1 also had autism), and 1 child had a known mild ID. The ethnicity of the participants was approximately 50% White, 45% Asian-American, and 5% Latino. The majority of the children were from middle-and uppermiddle-class socioeconomic backgrounds, as assessed by the director of each participating agency.
Item Analyses and Intercorrelations
The results of our analyses supported the inclusion of the items in each inventory; each item was moderately correlated (.27 to .75) with the respective subscale score. In addition, intercorrelations between the subscales on each inventory and between the total inventory or scale scores were obtained to determine the degree of relationship between the scales and subscales (Table 2 ). Moderate to strong correlations (.47 to .81) were found between each subscale and total scale score. The intercorrelations between the subscales ranged from low (<.25) to moderate (.50 to .71). The intercorrelation between the total inventory scores likewise fell in the moderate range (.49), suggesting that the two inventories were measuring related but different traits of play.
The moderate correlations between the subscales and between the scales demonstrated an expected association between the child's perceived physical coordination and participation in gross motor play activities (.47); that is, children who reported greater participation in gross motor play activities (who were more likely to be boys than girls; data not shown) perceived themselves as more physically coordinated and accepted by peers (.39). Children who reported a preference for social participation versus social isolation also reported peer acceptance (.45).
Internal Consistency
The MPAI and MPSI each achieved acceptable internal consistency values of .84 and .79, respectively (Table 3) . These findings are similar to those of the first pilot test (.87 and .83) and provide an estimate of how well the items on the scales and subscales measure the same content domain (McDonald, 1987) .
Test-Retest Reliability
Test-retest reliability was obtained by administering the MPI to a subset of 7 children (5 neurotypical and 2 with learning disabilities) following a 3-4 wk interval (Table  3) . The initial item, subscale, and total inventory scores were correlated with the retest item subscale and total inventory scores using Pearson correlation. The correlations were .69 for the MPAI and .82 for the MPSI, indicating that the results were consistent over a 1-mo period. Children were out of school during their summer vacation at the time of the test and retest, ensuring that changes in daily routine did not significantly affect the self-reported participation in play activities and play styles. Although the retest sample size is small, the results are consistent with the retest results for the original MPI in 1992 with a sample of 20 children (not part of the current sample), when moderate correlations were obtained for both inventories (MPAI 5 .82, MPSI 5 .78; McDonald, 1992) . Taken together, these correlations suggest that the MPI is a fairly accurate measurement of the child's reported play performance over a short period.
Construct Validity
No statistically significant differences were found by gender or presence of disability on the self-reported play activities of the MPAI total inventory or subscale scores (Table 4) . It is possible that the determination of frequency of participation was too abstract a concept for some children with disabilities and that the children's rating reflected desired versus actual performance. Alternatively, it is possible that the children with disabilities participated in categories of play similar to those of neurotypical children but that the qualitative aspects of their play style were different, as reported in the literature (Kuhaneck et al., 2010) . Qualitative differences were found in the performance of play activities as reported on the MPSI. Specifically, significantly lower scores were found for children with disabilities on the total inventory score of the MPSI (p 5 .002) and on the following subscale scores: Cooperation (p 5 .01), Peer Acceptance (p 5 .002), Social Participation (p 5 .003), and Physical Coordination (p 5 .003). These results are consistent with the literature noting that many children with LD and ASD have difficulty in social and physical interactions during play (Cordier et al., 2010; Muys et al., 2006; Rogers et al., 2005) .
Additional analyses of the mean differences between 12 matched pairs of children with ASD and neurotypical children (data not shown) revealed a statistically significant difference (p 5 .02) only on the Social Participation subscale of the MPSI. That is, children with ASD were significantly more likely than neurotypical children to report playing alone; this finding is similar to the findings of Hilton, Crouch, and Israel (2008) . The matched mean scores were also higher for the neurotypical participants on the entire MPI, with the exception of the Fine Motor and Cooperation subscales, on which children with ASD had higher mean scores; no differences were evident between the two groups on the Lie subscale.
Age differences were identified on the MPAI fine motor subscale (p for trend 5 .005), with younger children engaging in more fine motor play activities than older children. On the MPSI, a significant age difference was found for overall play style for 11-yr-olds compared with 10-yr-olds (p 5 .04 after Bonferroni multiple-comparison adjustment), suggesting that older children rated themselves more often as being physically coordinated, socially engaged, and accepted by peers and as having a cooperative play style.
Concurrent Validity
Because a similar measure with which to compare the children's self-ratings was not available, the parent ratings of the child's performance were used as an estimate of concurrent validity (n 5 17 parent-child pairs). A low correlation (r 5 .04) was found between the total parentchild responses on the MPAI, and a moderate correlation (r 5 .49) was found between the parent-child responses on the MPSI (Table 4) . These findings are similar to the initial parent-child ratings (MPAI r 5 2.13; MPSI r 5 .33) from previous research with an earlier version of the MPI (McDonald, 1992) . Additional separate analyses of the parent-child correlations for only the 3 children with learning disabilities and 1 child with mild ID indicated much stronger correlations for the MPSI (r 5 .96) and for the majority of the MPSI subscales, suggesting that parents whose child had a disability were, in general, more likely to agree with their child's rating about perceived performance in play, with the exception of the Cooperation subscale (r 5 2.08). Caution is needed in the interpretation of these findings because of the small sample size (n 5 4) of parent-child surveys in the LD-ID group.
For the total group, low to moderate parent-child correlations were found on the MPAI Gross Motor (r 5 .41), Fine Motor (r 5 .32), Social (r 5 .33), and Solitary (r 5 20.16; Table 4) subscales. Parents reported significantly more solitary play activities than their children (parent mean score 5 33.00, child mean score 5 25.76; p 5 .0015). On the MPSI subscales for the total group, the following coefficients were found: Physical Coordination (r 5 .62), Cooperation (r 5 .64), Peer Acceptance (r 5 .52), Social Participation (r 5 .20), Neutral (r 5 .38), and Lie (r 5 .47). These data suggest that parents and their children were more likely to agree on perceived play style in physical coordination, cooperation, and peer acceptance than on frequency of participation in play activities. Interestingly, the lower correlation coefficient on the Social Participation subscale (.20) indicates that parents were again less likely to have the same responses as their child with respect to social engagement with peers.
Discussion
Although the children with disabilities in this study reported engaging in play activities with the same frequency as their nondisabled peers, they reported differences in perceived overall style of play. These findings reinforce the known difficulties children with disabilities may have on the playground and after school in the community. The current study revealed, as expected, that children with various types of disabilities reported having difficulties with physical coordination (p 5 .003), peer acceptance (p 5 .002), social participation (p 5 .003), and cooperation (p 5 .01). Interestingly, when the mean Cooperation subscale scores for children with LD and children with ASD were further analyzed, the scores of children with LD accounted for the majority of the difference, whereas children with ASD received a higher mean score in perceived cooperation than neurotypical peers (data not shown). This finding is consistent with other research on ASD and may indicate decreased awareness of social nuances with peers during playtime (Williams White, Keonig, & Scahill, 2007) . Parents from both groups did not concur with their children's responses regarding the frequency of participation across the majority of the play activities, with the exception of the gross motor play activities. This finding may be attributable to the fact that many play activities during middle childhood occur in many different settings at home, at school, and in the community, resulting in differing perspectives on the amount of time spent in play. Although the two groups of parents did not differ significantly in terms of parent-child ratings, parents of children with disabilities were slightly more likely to be in agreement with their child's perceived style than were parents of children without disabilities. The lack of statistical significance may be related to the smaller number of parent-child pairs in the sample with disabilities.
In related research, Ziviani et al. (2006) reported that the negative effects of perceived peer rejection and lower self-confidence in physical competence for neurotypical children contributed to a general decrease in physical activity, suggesting that the play style categories of the MPSI are important factors to consider for children with and without disabilities. Identifying a child's perceived barriers to engagement in physical activity may assist occupational therapy practitioners and educators in facilitating appropriate playground and after-school interventions for all children.
Although no gender differences by subscale were found as previously reported (McDonald, 1987) , significant item differences were identified in certain play activities and play styles (data not shown). That is, boys were more likely to engage in play with Legos (p 5 .0001) and play video games (p 5 .07) than girls, whereas girls engaged in painting (p 5 .01) and coloring or drawing (p 5 .03) more than boys. Both boys and girls reported feeling physically coordinated and cooperative with peers. These findings are partially supported by other studies (Eyler, Nanney, Brownson, Lohman, & HaireJoshu, 2006; King et al., 2004; Ziviani, Macdonald, Ward, Jenkins, & Rodger, 2008) .
Implications for Occupational Therapy Practice
The results of this study have the following implications for occupational therapy practice:
• The MPI is a valid and reliable tool for clinicians who evaluate the perceived performance in play during middle childhood for children from middle-and upper-middle-class families.
• The domains of play activities and play styles assessed by the MPI provide another key facet of information contributing to the multidimensional assessment of play for children with a suspected play deficit.
• Occupational therapists who work with children from similar backgrounds and locales in school district or other after-school programs could use data yielded from the MPI to guide intervention programs.
• Data regarding perceived play performance contributes to a greater understanding of the personal meaning of the child's sense of mastery or challenges during play across many different settings.
Limitations and Future Research
Limitations of this research include the lack of generalization to children from lower socioeconomic backgrounds and other geographic areas. Possible differences in play styles between White and Asian-American children are unknown because we did not analyze these data. Other areas of play not assessed by the MPI include play interests unique to a specific child; this information may be obtained through additional interviewing. Further research is needed to gather normative data on children from diverse backgrounds and age ranges to detect similarities and differences in MPI scores among a wider age range of children and their parents. Additional data from playground observations, teacher interviews, and assessments that identify specific motoric and sensory deficits would also assist practitioners in determining the etiology of a child's perceived play deficit and additional concurrent validity. s
